Synaptic development and neuronal myelination are altered with growth restriction in fetal guinea pigs.
This study examines aberrant synaptogenesis and myelination of neuronal connections as possible links to neurological sequelae in growth-restricted fetuses. Pregnant guinea pig sows were subjected to uterine blood flow restriction or sham surgeries at midgestation. The animals underwent necropsy at term with fetuses grouped according to body weight and brain-to-liver weight ratios as follows: appropriate for gestational age (n = 12); asymmetrically fetal growth restricted (aFGR; n = 8); symmetrically fetal growth restricted (sFGR; n = 8), and large for gestational age (n = 8). Fetal brains were perfusion fixed and paraffin embedded to determine immunoreactivity for synaptophysin and synaptopodin as markers of synaptic development and maturation, respectively, and for myelin basic protein as a marker for myelination, which was further assessed using Luxol fast blue staining. The most pertinent findings were that growth-restricted guinea pig fetuses exhibited reduced synaptogenesis and synaptic maturation as well as reduced myelination, which were primarily seen in subareas of the hippocampus and associated efferent tracts. These neurodevelopmental changes were more pronounced in the sFGR compared to the aFGR animals. Accordingly, altered hippocampal development involving synaptogenesis and myelination may represent a mechanism by which cognitive deficits manifest in human growth-restricted offspring in later life.